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HEADLINE: Space systems

BYLINE: by Edward Reynolds

BODY:
Space science and exploration took a giant step forward this year. Two of

four planned great telescope observatories were launched by the U.S. The first
planetary space probe since Pioneer Venus went into orbit around Venus and began
returning science data. A space probe to stUdy the Sun from a new angle was
launched, and President Bush outlined a schedule for sending a piloted mission
to the Moon and Mars.

President Bush announced a new "Age of Exploration,U culminating With landing
a person on Mars by 2019. As an initial step, a lunar outpost would be built by
2004. The price was aSSEssed by NASA at $ 400 billion. Other less costly but
more risky approaches are being considered. President Bush has to resolve
funding with Congress before the program starts.

Despite being grounded for five months this summer, the Space Shuttle had a
bUSy year. Columbia recovered the long Duration Exposure Facility (lDEF) in
January, shortly before it would have spiraled down into the atMosphere to a
fiery and unproductive end. In orbit since 1984, lDEF will provide important
data about materials longeVity for the future design of spacecraft structures
and coatings. LDEF also involved students in the space program by carrying
tomato seeds for stUdy after being exposed to space. When the time came to
distribute seeds to schools, fears were aroused about "mutant tomatoes." 50 far,
no dangerous vegetables have been spotted.

The Hubble Space Telescope was launched in April to the fanfare that big
science was blossoming. After years of ..aiting, the first of four great
observatories 1n the works reached space and began sending back data. Despite a
spherical aberration in the main mirror, surprising discoveries are being made.
In August, HUbble revealed a bright ring of hot gas around the remnants of
Supernova 1987A. Images better than those from any ground-based telescope,
despite the mirror flaw, are giving clues about the core structure of galaxies.
Astronomers still hope that Hubble in its present state will aid them in their
search for evidence of black holes in the centers of galaxies. HUbble has also
found in a galaxy 40-milion light-years away the second densest concentration of
5 tars known.

Present thinking is to replace Hubblels main camera with one compensated for
the spherical aberration in a few years. Computer image processing has been
able to partially reduce the effects of blurring.
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This month, Columbia is to launch the Astro mission, which carried three
ultraviolet and one X-ray telescope. Instruments were mounted in pallets in the
cargo bay and controlled by four astronomers working around the clock in two
teams to observe exploding galaxies, supernovas, and black holes. Astra also
helped pick celestial targets for Hubble.

Itl October, the Shuttle launched the Ulysses spacecraft. It will study the
Sun, and in particular will fly out of the ecliptic to sample the interplanetary
medium there and sight the solar poles.

In November, the Gamma Ray Observatory (GRO) was scheduled to fallow Hubble
as the second of the four great observatories to reach space. Very heavy at a
whopping 35,000 lb, GRO has one instrument that weighs over 4,000 lb. With four
instruments, GRO will map the universe across a spectrum that until now has been
little explored. Also, the observatory will be useful in the stUdy of black
holes, pUlsars, and Quasars. Observations will be made simUltaneously with
HUbble.

Space Station Freedom spent the summer and fall undergoing preliminary design
review.

NASA'S budget for 1991 looks good. While other government agencies are
taking cuts, NASA will get 17% more money than in 1990.

If interest is any indication, the lightsat industry must be doing well.
This year's attendance at the annual lightsat conference in Logan, Utah, was
400, up from 250 last year. At the conference, Motorola proposed launching a
constellation of 77 lightsats for worldwide cellUlar telephone communications.
Dubbed Iridium, the project would trUly adopt the lightsat philosophy of
gaining economies of scale and turning out satellites in factories. Using
cellular telephones, users would be able to call anyWhere in the world for $ 3-4
per minute. Cost of Iridium is estimated at S 2.3 billion.

TRW has contracted to build up to 12 lightsats, each weighing less than 1,000
lb, for the Air Force Space Test Experiments PlatforM science program starting
in 1992. That lightsats have found real needs and customers shows how serious
and mature the industry is becoming.

As an additional lift for the lightsat industry, .ajor launch vehicle
companies are designing second"ary payload adapters to allow piggybacking
lightsats with larger spacecraft on big rockets. At the Utah conference,
adapter designs for Titan, Delta, and Atlas were presented. This year, two
Uosat spacecraft and four .icrosat spacecraft in an adapter accompanied a Spot 2
satellite on an Ariane launch. Perhaps the lightest lightsat this year was one
of these m"icrosats, ...hich weighed a mere 22 lb.

Lightsats got a big shot in the arm this year With the successful launch of
the Pegasus rocket in early April. The Hercules/Orbital Science winged booster
placed two lightsats into low Earth orbit. Dropped frOM under the wing of a
8-52, the craft took flight just off the coast of California. Pegasus can place
over 500 lb of payload into low Earth orbit from virtually any launch point.

U.S. commercial launches went well, numbering at least a d04en, up from just
a couple last year. This impressive series of launches started just hours into
the year, by Greenwich time, with the firing of a Titan III. Over the next
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several years launches should average 16-20 per year. American companies expect
to capture almost half the market in a few years.

American launch vehicle companies are still concerned about the fairness in
competition for selling launch services. The USSR, China, and other countries
continue to sUbsidi~e launch costs, while the U.S. does not.

Two launch failures were turned into successes. Two communications
satellites launched in 1984 into useless orbits and recovered that same year
were relaunched successfully this year. They were orginally launched together
from the Shuttle but failed to reach proper orbits when each of their Payload
Assist Modules failed. In November 1984, a Shuttle recovered the pair, and
Hughes refurbished them. In March, Westar 6 was launched as Asiasat by a
Chinese Long March 3, and Palapa was launched for Indonesia by a McDonnell
Douglas Delta II. Hughes and NASA are discussing recovering another satellite
in a useless orbit for relaunch.

AS a sign of how much times have changed, the AIAA Space Systems Technical
Committee spent a week touring Soviet space facilities, including Star City and
Mir and Buran flight control centers near Hoscow, and the Baikonur launch site
in ~azakhstan. At Star City, they were shown the cosmonaut training facility,
including the Mir mockup and an underwater O-g simulator. At Baikonur, they saw
the Buran shuttle, the Energ1ya booster, a half-completed new shuttle, and the
launch complex from which Sputnik and Yuri Gagarin were orbited. Many times the
Soviets expressed interest in com.ercial and international space ventures. Some
even reminisced on the Apollo-Soyuz mission as the -gOOd old days.N

GRAPHIC: Picture 1, The Astro mission to be launched this month will carry three
ultraviolet and one X-ray telescope. Instruments were mounted in pallets in the
cargo bay.; Picture 2, A Pegasus air-launch space booster drops from under the
wing of a NASA B-52 on its first launch.
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HEADLINE: Communications

BODY:
Global communications has entered a period of rapid change. Growth in the

quantity and diversity of COMMunications satellite services and the spread of
fiber optiC cables are making the marketplace hop. Technology from military
communications is now entering commercial services. During the '90s regions of
the electromagnetic spectrum will be opened, and services in presently used
regions will be upgraded by new modulation techniques.

Fiber optiC cables are taking away telephone traffic but satellites are more
than making up for the loss With more video distribution, custOMer premises very
small aperture terminal services, news gathering, and mobile communications. It
will be many years before a fiber cable reaches into every home, whereas direct
broad~ast from satellite to hOMe is available throughout the world and
especially in Europe.

New technologies hold the keys to lower cost and more diverse communications
services. A growing stable of expendable launch vehicles shOUld increase access
to space. Small satellites Should get a cheaper ride to orbit on Orbital
Sciences' Pegasus booster, which was air launched in Aprilfroll'l under the wing
of a 8-52. Lightsat technologies and the NASA Advanced Communication Technology
Satellite (ACTS) will stimulate what is the most mature example of space
commerciali~ation.

Communications techniques such as time division multiple access (TDMA),
spread spectrUM .odulation, and Multiple access protocols are permitting more
intensive use of scarce spectru. resources. Technologies such as transmitters
and receivers in I<a-band are opening u.p a new region of the spectrum. Array
an tennas wi th stationary or hopping beams will allow geographically separated
users to transmit on the saMe frequencies. Onboard processing Il'lade possible by
monolithic lIicrowave integrated circuits and hybrid microwave integrated
circuits increasingly approaches the ideal of the switchboard in the SKy.

Also, solid state devices lower the cost of ground stations. High-efficiency
power GaAs field effect transistors for solid state power amplifiers, and higher
power linearited traveling wave tube amplifiers raise transmission capacity.
New systems and services that exploit these technologies are anticipated soon.

In June, Motorola announced plans to orbit a constellation of
satellites for a global cellular telephone system named Iridium.
two test satellites are planned to be launched by Pegasus in 1992,
entire system is expected to be in place by 1995.

77 small
The first

and the
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Iridium will not be without competition. In July, Starsys, a French
company backed by its government, filed with the Federal Communications
Commission its intent to put in place a system named Starnet consisting of 24
low-orbiting satellites furnishing 24-hr position determination and two-way
communications. Eventually the system will offer voice interconnection through
the public telephone network and possibly electronic license plate monitoring
for intelligent highways.

Less elaborate domestic mobile satellite services are available tOday. Two
systems furnish two-way data communications and location for mobile users on
land, primarily the long-haul trucking industry. Geostar uses Loran-C to
determine the location of the mobile unit. Position information and user
messages are transmitted through a GTE Spacenet satellite relay to Geostar
Central, which reformats and transmits the information to the user's home
office. Outbound messages are relayed through central by satellite. Geostar
will later add satellite ranging.

The competing system, OmniTRACS, is operated and manufactured by Gualcomm.
OmniTRACS uses readily available KU-band satellite transponders. An Automatic
Satellite Position Reporting System gives independent satellite ranging to
complement Loran-C. Both systems are expanding into Europe and Japan and expect
to go worldwide eventually.

Architectural stUdies for the next generation of military communications
satellites have set a course toward operation in the Ka-band and use of smaller
satellites. DARPA awarded t3 lightsat contracts emphasiting technologies for
small, cheap, orbi ting spacecraft. Debate on the futur-e course of the Defense
Satellite Communications System centers around the method of moving to extremely
high frequency while continuing service at super high frequency under
constrained bUdgets. Very small aperture terminals, including man-portable
terminals, may be introduced for the lower band.

The most ambitious and expensive new satellite system, the Military
Strategic, Tactical, and Relay Satellite system, is well along in development.
Congress is wrestling With its fate~ If deployed, it will afford the most
durable satellite communications available, able to survive the physical,
electromagnetic r and atmospheric haIards of a nuclear war.

NASAls ACTS, scheduled for launch in 1992, will be made available free in
order to prove and gain acceptance for the technology employed on board. This
offer will be extended for at least two years to any U.S.organiIation willing
to procure ground stations being developed by Harris with NASA funding. The
cheapest station will cost about $ 250,000 including all terrestrial interface
eqUipment. Higher capacity stations are being developed.

Four stations are committed. All will be Made available free to
experimenters from surrounding academic institutions to conduct scheduled
experiments. Information on the ACTS Experiment Program is availabl~ from the
Public Service Satellite Consortium at NASA-Lewis, and 6E Astro Space Div.

Satellites of three generations will be used by Intelsat in the '90s. The
fleet will include Intelsat VIV-A, Intelsat VI, and Intelsat VII, as well as a
Ku-band-only high-power satellite to meet the needs of television. Steady
improvements made in pace With grOWing traffic demands have resulted in enviably
high reliability and continUity of global serVice, over 99.97%.
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HughesA1rcraft ' s first Intelsat VI satellites are going inta service aver
the Atlantic 'basin. With 38 transponders at C-band and 10 at KU-band, and
sixfold frequency reuse at C-band and twofold reuse at KU-band, each Intelsat VI
has aver 3,000 MHz of usable bandwidth. VI's most innovative technology is the
onboard microwave integrated circuit switch matrix, which will be able to make
connections among the six transponders.

Five Intelsat VII satellites are under construction by Ford Aerospace.
Intelsat VII features 26 transponders at C-band and 10 at Ku-band. With
fourfold frequency reuse at C-band and twofold frequency reuse at KU-band, the
usable bandwidth is 2,432 MHz. This bandwidth can be used with smaller Earth
station antennas because transponder power is higher than for Intelsat VI.

EffiCiency of smaller Earth stations is also increased by use of solid-state
power amplifiet's with power up to about 30 Wfor all C-band transponders and by
the use of linearized traveling wave tube amplifiers at Ku-band.

Although primarily relying on analog transmission until now, Intelsat has
offered digital transmission service for some time. The so-called SPADE system,
which is demand aSSigned single channel per carrier transmission, has been in
place since 1973 and has a complementary preassigned system. TDMA, which is
inherently digital, has been operational in the Atlantic and Indian Ocean
regions since 1986.

Another significant new aspect of Intelsat digital communications is the
widespread application of digital circuit multiplication equipment, which
mUltiplies channel capacity by 4-5. Use of this equipment will become more
widespread as a new digital transmission standard known as Intermedi·ate Data
Rate replaces analog transmission throughout the '90s. In addition, 16-Kbps
voice coding may become standard for public switched networks, which could again
double the capacity for voice traffic. Howev~r, this gain may be soaked up by
rising nonvoice traffic.

Comsat demonstrated that by coded actal phase-shift-keyed transmission,
information could be sent to Europe at the same 140-Mbps rate as the new TAT-B
fiber optic cable through a single 72-MHz-wide transponder. Then, by the same
method, it demonstrated transmission of digital high-defini tion television into
small KU-band Earth stations in Japan.

GRAPHIC': Picture, NASA's Advanced Communication Technology Satelli te is
scheduled for launch in 1992.
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BYLINE: Covens, Lloyd

BODY:
Providers Mull LEOs, GEOs

* Las vegas - With their eyes firmly fixed on the 1992 World Administrative
Radio Conference (WARC), 'mobile satellite service providers are upbeat about
market prospects in the 90s. Panel members at the 12th Annual Satellite
Communications Users Conference debated the merits of GEO (geostationary earth
orbiting) satellites versus LEO (low earth orbit) satellites, and suggested
there would be fewer HSS players in operation by mid-decade.

With three system providers on line, and four waiting in the Wings, the
panel, representing five of the major proponents, agreed that frequency
allocation in the L-band will be critical to the eventual success of the
players. Several United States' HSS companies have formed a working group to
propose a joint WARe pas i tion which would ask the ITU to set aside a shared
blOCK of L band large enough for all the players.

~Welre living in a frequency ghetto," proclaimed Stephen Cheston, executive
vice preSident for government affairs at 6eostar Inc. Cheston said to meet
market needs the MSS industry will need between 164 to 416 MH, between them, up
from the 63 HH, now allocated in the high frequency L-band.

Durrell Hillis, corporate vice president and general manager for Motorola
Inc. 's Iridium project said the 1992 WARe meeting will be pivotal for his
firm's network. With a com.itment to launch 77 low-Earth orbiting satellites to
cover the earth1s surface for voice communications capaCity, Hillis said
Motorola will need to have 700,000 subscribers to make Iridium profitable.

"We will invent new things techn ically," Hillis sa id, Ubut maybe conceptually, II
he added.

Alan Parker, president of Orbital Communications Corp. said his company1s
LEO-based Orbcomm system will focus an the automotive emergency alert market.
Parker said a , 150 consumer term'inals, and annual service fees of $ 30 to $ 50
could yield an annual market of $ 3 billion to $ 5 billion worldwide. IIThat
doesn't mean, however, that everyone survives in the near term,· Parker said.

Gary Noreen, a board meMber of American Mobile Satellite Corp., said
corporation members have worked on mobile services for eight years, and have
confidence in the geostationary ap'proach AMSC plans to use wi th its 'proprieta ry
satellite due for launch in 1993. Furthermore, Noreen added, Nof all the
proposals, only AHSC-Telesat Mobile Inc. can provide digital satellite
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And Qualcoll lncw, builder of the two-way data communications device used by
Geostar for MSS, told attendees that the marriage of satellite communications
and computerized systems will yield even greater breakthroughs.

IlMaybe our vision is too limited now," offered Tom Bernard, vice president
and general manager of Qualcomm's Omnitracsw "It's hard for a small group of
people to really think of all the applications."

Three SCUC panels on labile satellite service drew large crowds, With Leslie
Taylor, president of Leslie Taylor and ASSOCiates, leading a session or.
Satel1ite-Per~cr.i11 Communications Services. "I just came from a land mobile
seminar last week, 11 Taylor said, Iland the last thing they want to heAlr aoout iz
personal communicators which are satellita-ba~2d.n

GRAPHIC: photogr.ph

SUBJECT :
Mobile satellites in te12ccmmt.micaticn, M;;rketing

COMPA~JY:

SIC: 4899
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HEADLHJE: Wi r21li!SS cCIl1ll:.micaticn~: thG next wave

BYLINE: VOllovic, Tom

BODY:
Wire12~~ Communications: Tna Next wav2

Marconi would be pleased. Wirelet~ cC=lIlunication~ if; €m~rging af; th~ lest
inter:2r.ting diVQlepm;mt in teleCOlRlIU:1ication~ :;inc12 fi~r optics. Thi:; n2W
technology -- or mcr~ accurately, new application fer an old technology -- has
the pet::mtial to y211 fire in thg crowded theatr2 that i~ thQ tQlacomllunicationz
marKetplace. Moreover, from a wider, pUbli c network perspective, it could ~
the :uir.sing ingredient in what has up to now ba:m a divli!stiture-induced
regulatory conundrum posing the ·deceptively simple question: How de we o~n l~P

th2 lecal 2xchar.g2 in the US for thQ kind of competition that has invigorat2c
many otht:·r .:;eg\;ents oftn:;! indu5try? (~el! ngur~ 1).

For SOM2 ztrang:il rQ~son Enallely ;;I high levli!l of continuous technical
innovation), the telecom industry fefuse, to .:;~ttl~ down. In fact, it'~

beginning te mall.~ the traditior.~lly dynamic computer businQ~s look stodgy by
cOlllparison. JULt as network m-a.nag~rs ~r~ putting the fin ishi'ng touches on
5-y2i.r plan!# t~t hav; now collapsed into 2- or 3-1'"ar plan~, a n~w tQctmology
or stCilndard Call"?£; down the pike wi thwhat £e21'11S to be th~ express pUrpO!i2 of
decimating an" rear-enable approach to nliztwork plarming. want an Qxample?
H~r21~ a good on2. Just as the proliferation of standards-based LAN s.ysU!:z,
~llCh as TcklZn Ring and EthernQt, werl2 cen¥~rging toward~ a uni form,
stan-card ized, high-bandwidth approach to local communications (i.e., fDDD, tl'lC
bi gg:z~t wcrldwide plaYlilr in thQ clilllular ;md radio ccmllun1caticns lJusina~s

.nnO'Jnces that they .re g01ng tOG2velop a wi reless LAN ·b;.ed on 18-GHI.
mi crowavQ bzchn~logy that will d2liv~r 15 MbPli of b.md~idth to th12 desktop
initially, but m1ght ~vefl pUShth2 envelope iU. high as 50 or 100 "'bps. Th1z
wa~, of ccur~, Motorola'~ anneunceGnt fer what thsy ;are ciUling a Wirel!!.:;.:;
In-guildingNetwcrk (WIN) ~Y&ite=.

peN Atm POINTS BEYOND

Ovsr on thGl voice side, whe can kaap up· with tm: rapia pace of 2vents that
have transpired since trail-blaz.er l-lillicOll fint a-'kid ·the fCC to let them
trial parzcnal communication~ nstwo.rk!t (peNs}? ThoS2 trials ara new underway in
HOtlston and Orlando. But more importantly, a larg~ number of other venders ar~

exp-rQ~~ing s2rit)u~ int2re~t, including. indu~try heavy h·itter, ~uch as ~rorthern

Telecom, Pacific Telesis, Motorola, Allleritech, and otner£. At last count,
theri W2ra sOlDething. likli! 15 e:quzrimental licen,g~ granted by the FCC to
companies intert:sted in trialing the new per&onal cOIlliunication" technologies,
now baing ciiltagoriz.ea by SOM2 under the ganeric umb-ralla of personiill
comlllunications system, or pess. NT!, incidentally, is lobbying for tl"..e
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adoption cf an industry it;;ndarc which they'..-a dubbed PCl. Northern ~ay~ the
standard would be compatible wi th both cn and the Cilnadian en Plus. And
zP2~~ir.g of CT2, Bell Atlantic is moving ahead With this country's first
CT2-ba~ed Telepoint trial,and other RBoe, are sure to follcw,anxicus to
capitaliz.G en thei r growing eXlleri:mC12 with next-generation cellular 5y~tQll'.s in
Europ~.

In Europe, thera ~e.2:::Z to-!::2 a zi:r.ilarly unrellilnting level of activity with
rt?spect to tn" acronym-Iadenw 1rele"envi ronlllent involving such stand~rd~ as
GSM, DECT, CTZ, CT3, PW, CAl, and so on. ThQ:;;z d2valoplun:tr; ~:uz= to continue
to snowball into. regulatory morass that only an editor or .nalyst could lo¥~.

0\121" in the Eazt~rn Sloc, RBOe activity ~how, no signs of a.bilting, with US West
moving iilh2ad to G2velop a 50,000-subscriber cellul~r net~ork in Leningrad, ;md ~

major netw.ork. (now operational) in Hung<iry. And then, of cours:;!, tr.Qre was
£rics&on's; annQuncement at TCA that theywilld2velopwirel-l1s& c;pabllity for
their MD110 sy~t2ms, u~ing ~icrocel1 technology.

No lacr, of activity, to b2 .sure. However, ttw queLti-on r£lains: .will
activity 1e.d to implli!lltent;;tion, at le.st hQre in the US? ThQr2 arc many
obstacles. 'FirSrt of all, a large installedcil5e of imalog celluliu' system&; a
S2¥~r~ ~hortage of ~p2ctrum hera in the US belo~ 16Hz; and a rggulatory
environment that makes the development of state-of-the-art technology
infr.~tructure~ more of a problellt that a solution. Both the FCe and NTIA ar2
trying to determine how to reall~cate existing spectrull'lin WilY~ that willl<.eep
2v2rY0rHi h~ppy. eoogre~~man Dinge11 has introduced leg islation th.t would
transfer 200 MHz. of Lpectrum froll the NTIA to the FCC for just these type£ of
appliciaticns. HOl.JW\fer, a:; ~nIA Chief Janice Obuchowski pointed out in a recant
Ltatement, actual i·mplementation of reassign.ed spectrull will by no m~ans l:l~ il
simple t;]~hf ~inc:2 it ~ill in\lolvl2 w~igh.1ng the COMpeting. merHs of spectrUM
currently being used by variousgov:ernment .geflcies. For those who think thi,!;
problem· ~:ill be salved anytime ~con, ObuchowSki, in the ~aam ~tatalRent, pointed
out that doing this type of 2valtlationproperly wa!> "frankly, beyond the
c~p~city of any coordinating agency."

A ;':;:.)1 qu~~ticr. fo·r the acc2ptilnc2 of w1rQlQ~~ U~Q in the office, of course,
will be ~hether ~r not network m.nagers will be comfortabl~ enough with t~ new
t8clmclogy to 21i·llinate wi ring. in new bUildin.gs. If ~O, the cost za..-ing·s could
·be considerable. But, as With personal cOAUnications 'YLt~IIHj, ther2 arl:~3me

scriouEr hurdle:; to O¥Qrcolle. Re;;l acceptanca of wir212:;~ comMunications in the
office can thliZoreUcally be beset by three 'nags: interference, securi ty, .;mc
hl:?lth risk. I won1t launch into a majo·r discus~ion o·f thesliZ HailS herQ, but I
will pWl5.S along the opini.oo of a highly knowledgeable offi eel" of amajort2lecoll
user g~'oup who is c·f the decided opinion that fiber will "win out" in the office
environment primarl1y oocilus·e of the possible hazards, iilnd perceptions of
ha~ards, as~cciatQd ~it~ ite= 3.

NICHE FILLER OR ~ILLER APPLICATION?

One applicaUon zur2 to gtln~r~te ;l lot o·f contro¥C2rs.y ;md ~bate il; thQ US12
of wireless technology in LANs. SOMe ·companies that ~r~ very ilctiV~h~re _r~

NCR, with their WavgLAN product; Agil1s; PhotoniCS; Un Ti-ad COllaunications, and,
of courSre, Motorcl; (·~e·e Table 1). The trilnSllission syst~lIs in use aMong the
array of the~2 \fendors I p·rodlJ.cts include infrared, s.preac ~pectru., and stantlard
microwilve technology.
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Motorola's .~proach is worth a ~pac1a1 mention. Sev2ral months ago J the
telecoll giant had the industry buz.z.ing .with theirlridiur.: .nnouncement, a
worldwide :OltQlli t2-baS2o cellular 1j1·~t2::: which the company ~aid would be
depleyed in 1995. During the week of the CMA sho.w, th2 company attempted to
r~klr:dle that levlll of 2xcitaz:i2nt with the tmv2iling of the WIN syst2m lIentioned
above. Is WIN a winner? That depends on the degree of skepticism with which
you approach the wi r212:;:;' LAN lIark::zt in gen2ral. 50m2 cb·zerv2rz 021i2\'2 that
the market for wireless communications .will remain isolated to ; few nic~

markQt~ and will not become a Significant factor 1n the averall LAN arena.
Figures from Forrester R2search, fer example, suggest that .wireless LANswill
constitute les~ than t tH2rc2nt of the total LAN market by 1995. The thinking
~re is that wi relessLANs gen€!rally will not l'l.ve the t:and~idth capaci ty to
competlZ with technologies likQ FDDl, which are ju~t now COiling into their own.
And indeed, technolog ies that rely on spnzad s.pectrum ~ill have to Ii ve With
certain bandwidtl1 limitationz. In Motorola's cazQ, hOWl2Vlil:", TOll Fr22curg, a
senior member of Technical Staff inv.alved ~ith this prOject, told me that 50
and 100-Mbps sy~t:zms d.ra "quite doablli!," and hinted that Mctorcla will
definitely be headed in this direction with their .products. In addition, other
studillZ tena to ca~t the Fcrre~tGr r:u=ber~ in a ~olM!what con~l2rvativG light.
RlZsearch from tht? Yankee uroup, for 2XiUtpl~, ~g,wireless LAN lI;rket
penetration at b percent of the total LAN =ar~at in 1992.

What Motorola di·d .with WIN was biHiically to t~k2 .~ standard 18-GHI
microwave pl:tform and, utiliz.ing GaAs iilnd CMOS technology, downsize it to a
module that i~ ~as ily handheld. Coupled wi th ~at Motorola callr; a
II s ix-sector intelligent antenna, II too cOllbin2d tran~C€liv2.r iz about the s iz.a of
a license plate. (see figure 2)" There are no products available no.w and then~

won1t be until the first qu.rtsr of t991. ThE co.pany decided to takQ tnQ
18-GHz. approach fe·r &£veral reasons. FirLt,an FCC rule change last April now
allows them to upportion spectrum for this applicatlon. Second, thti!r2':; plenty
of spectrum available at these frequencies since the only otherus.eof 186Hz.
is, of cours::l, for point-to-point m.icrowave. Tni rd, becausQ of the propagation
chilracteristics of 18 fiHZ., the Wl~ system can re-use the ~ame frequencies ilt a
range of aboot 120 feet ~ia a ~~ri2~ of deployed, archi tecturally boond.ed·
mlcrocells in the office envir·on-.ent. When il customer Sign,:oo to the WIN
prcdu·ct, ho.-e\tur, MotQfola ~ill continu.Q to be thQ Ii cens~ helder for tl1e
.Qurationof its use. The compan.y claims that this will not become an
administrati\t2 h;l.s~le for. u·ser:;, bllt this i!i certainly somettling to be fully
investigated by any networ~ manager consi~ering such an option.

SUIl.ing up, on the public nlltwork. side, I bQliE\'Q tnat WQ I VQ ~~2n the future
of telecommunications and it is indeed wireless. Personal comaunicat1on~

.sy~t2:n~,· whether s~tell.its!- c·r llticrocell-basad, will u.tterly tramiform and
rev·oluUoniz.e ctu"rent industry infrastructure~, if the regul.tory politer, have
th.e r2qtlizite \!iSicn. to iilllow a baldn~sd mar/{Qt gr.try and trflnsition among.
competing pl.·yers • With respect to wi reless cOlllllunication£ in the office,
things get murk.ier. Wh2thli!r o·r not nEW wi rlll12~~ LAN5 will b2 ablli! to·
successfully ctllllpete With fiber-base~ LM~5 and other £ystems i.s a SUbject that
~11l be MUch dabatad in the next year. Thus, their ultilllatli! rolll in the
corporate networks af the future remains very much, at this point in tim~, an
open question. Stuy tu~ed.

GRAPHIC: chart; Table; Caption: The s¥olution of w.irt2112r.~ communications. chdrt;
Major wireless LAN players. table; Glossary of pencnalcommunicationsilcrcr.ym£.
tab12 '
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MotorolJ ~c:k~ Iridium fr2qUQncig~. Motorola, Inc. will ask the F12Garal

Crnr.munications Commission to push for an international Lpectrum allocatioo for ~

low-orbi t 2arth zatelli te ~l2nfic2 in the 1.46-- to 1.53-GH4 r.nge at the upcoming
World Ad·Ministrative Radio Conference '92 next month. Motorola wants to use
the frequenci12s fer it!; proposed 77-z.iltellite Iridium sy~tGm, which would
provide lIlobile voice imddiilta '-2rVice5. The spectrum is also sougnt by adVocOltes
of ano.ther new teChnology -- digital audio radio sarvice:o. The ~.46- to 1.52-GHz.
range is now occupied by members of the Aerospace and flight T2~t Radio
Coordinating Council.
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BODY:
Ellips~t Corp., WiHihiog.ton, D.C., ha~ filed· at FCC for authOrity to construct

Ellipso I, &atellite syr.tem that would use small satellites in elliptical orbit
to provide velce ;;one Radio Det2rminatior: satellite ~r¥ica (ROSS). Sy~tam, which
propo!Oes ·to interconnect ¥4ith cellular net!olCrk to enable use ·of low-cost
terMinal:;, would COIlfpetti! fa·r U.S. domestic Mobile SatlZlli te Service HiSS)
markets ¥4ithMotorola's Iridium ~ys;tem (CD June 27 p2).

E111 psc would U~:2 2..4 lDiniat'ur12 EY:2z~t-clas~ rratellit2s to be madQ by
Interferometries, Vienna, Va. ,which is involved in Joint venture .with
Washington-based Mobile Cogunications Hcldin9s. Satellites would be in. 4
elliptical Drbits that would increase possible range omd duration of cov·2rag~ of
U.S. and dOGstic affshOre po·int5, Ellipsat Pr:2~. Robert Parry ~aid. Six birds
would be used toprovid'e voice and ROSS. Compan·y said system ·could be re.dy Z
y~.r~ ilftar FCC authcriz.ation. Ellip·sat al~o h;as .pplied to U.S. Patent OffiCii!.

System would interconnect with -digital cellular systems be·ing tested in U.S.
Ell1p.s.c ~culd have CO~1i! D1¥izioo Multipl12 Access; (CDMA) teChnology, provide
tran~pafent roaMing bet¥42en terrestrial and satellit~ servic:s. Comp;trly &aid
il1tercann12cticn w.ould be s;uppo.rted by COllilon .signaling· chemosl based cn SS-7,
standard adopted for a-dviilnced telephony toperMHintegraUon With public
talepnona r.~twork. P3rtnar~ ~xp"ct s;Ylitalll to be ablli! to a·ffer ilir time crrargE!:::i
cOlllparable to cu·rrent cellular .Gervicl;1~.

Ellipsat would be network crgiln1z.er, with "v.alue-added partn2r~u pro¥1d·ing
service. Camp.my saidpartner5 IllCly include cellular companies that plan to offer
SUbscriber:; 2xtertda.d geogrilphical cO¥2r;lge in relllotE ar~;}':i, or those ~2.r¥ing

"r.pecializ.~d i.n.dustries. "User, ·wauldreceive J>atelli te service ·with lliildd-on II

dev.icQ fer 2xist1ng cellular 3q.uiplMmt t~t co,,~ny said would be aVOlilablQ at
tlnominal cosP .Q·rbypurchasingcoRltJtn~dJ>at211ite/cellula·r unit.

SysteM g 1I0~t rac~mt in s~ri~s of ;:.nnouncem12ntz involving I'\SS that p.lan to.
rely on ~llIallsats <g.ene rally , birds weighing less than 1,000 las.). Closest
ccmpeti tor is I'\otc.rola, which plan~ to launch sat12.1li te~c~llular ~yrrt~1l using
77 law earth orbit spacecraft. Hybrid would provide world~ide Mobil~ ~erviC~5,

wi th automatic, s2;a=12~~ h;mdoffs betwQQn cellular t2lgphcnQ~ ;lnd sat2ll1 te~ and
from ,atelli te to t;atelli teo
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BODY:
ONCE YOU GET over th2 tnt tial ~~lf-con:icicU5r.li!:ii~ jln::l the ai rty locks from

people nearby trying to read too paper, there is undeniably an illicit, n~rdi.sh

thrill in mak.ing a call With a portable phonl2 while you're riding en a ous. The
r-us-h of self-satisfaction --which comes frOlll doing something W'h€ft? it
p.r2¥iau~ly wa~ im.P05~ib12, :;~~thing that infer icr g-adget1es~ ~ings can I t do
yet -- it very -Illuch akin to the ~ay you may have felt the first ti-ma you
2~tract2::l ca~h fro~ a b.nk machine ~t midnight or watched a Hollywood movie en a
&etamClx.

Cellular phones ara 12;:1\:ing the auto and b-ecOllir..g. trUly trortabllil. An
estimated 40%orllore of those being sold can be carrie-d amI uJied anywher£, and
the proportion is growing. About 25% of new telephone numbers are going to
cellular phones. System operators, newly licensed by the federalCO-IllllUnications
Comlli5~ion for practically .11 area~ r.till without service {!i~Q box~, are
filling in. the hol~G on the lIap.

The phcne~ al"~ g:atting smaller, lig.hter, and with remarkable rapidity,
cheaper • ./'Iotorola's 10.7-ounce MicroTAC came out last year at $2,495; you C;;ln
get it now. in SOIlf2 mark2t~ for $800. You can buy a car phomz for a quartG!r of
that pric~. Ar. a reSUlt, industry experts believe SUbscribers could grGJ;J from
allOOst 4.4 million today to- 25 millioo by the end o-f the decade.

Yet tneprofusion has bred confusion, and not a little disillusion. U~~r~ ;;lr~

ofter: :::lizmay:.z::l by zignal quality, er.pecially. in. b-ig cities and at the 2dge~ of
&-~rvice area~.Batteries on the smallest pr.onesall~ les~ ttmn an hour and a
hal f of taU. time betwi211 charger., -.nd in. the ca~Q of the !'1icroTAC, only 30
minutes. Monthly bills can be stunning, averaging about $85 but far higher for'
subscriberr. who IJS2 their phones ~WilY from their hOm! city -- r,y~t'lm operators
hit outside USllrs ~ith extra charges. And every MOnth, it~~~IIS, compani£~

announce plans for. ~ new typo of ~QrvicE! that will 012 cheaper, or parmi t
feather.weight phones, tlr span the entire gl0-0£ vi. tiatelli te -- but that won It
wo-rk wt th ptll:ma:; ::m th:z m.rk~t tOOCiY. one prOlllinl2nt cpl2rator, Craig !'1-cCaw, 12'::;ln
sugges;t~ -- at l~ast half-seriously --that the gov~rnml2nt fl:~er¥~ rad-io
spectrum for mental t21epathy ~arvicew

for prospective cellular junki~~ afflicted With ccnsu.~rls par:ly~i:, ~cmc

r12;;!;-:;uranc~: Chanc2~ .rg :.lim that tha phone you bUy today will betalRli! cbscll2t:z
tomorrow. Precisely because of suchfl2ars, cellular opi!ratcrI; and equi'pment
maker:; hav2 ;a.g-re~::l that ~hilt2¥2r n2W s:2fvicer. COni; into play, the :2xi~ting

network ~il1 re-lllaincOlllpatibl~ ~ith to~y's phones for i15 long ;lL -th~1 are
likely to, last. The basic network will contirlUQ to grow, :naking it easigr to
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plaCQ ~nd: re.cllh'= call~. Anyone h(1r.I~~ring after portability :;ocn should not be
oV12rdaz.z.l12,dby things to ernie; most of the n~w technologies hi.H(Z jlet to prove
the.sgl¥2~ :no· .r= ~t l~d:t ~~~Gr31 Te~r~ ~~ay.

A CELLULAR ~om: is really. ra-dio. Servic12providers divide their ar~.s into
call~t ~(1ch ~ith Qquipment that transmits c~lls over a slice of the radio
!ip€ctrum. As a user moves, the n12twcry, hand' a call in progress from cell to
call t each of which Ma, ~ r~nge of 25 mile~ en ~vQrage !l2~~ in citie~}. The
cell~ ~eno calls by radio to il mobile t12leph'Cr~ switch, which fe:o~ into the
Land-line t=l=pt:on~ n:t:.:erll. b-y wire or microwav:. SUbscriber~ to cellular phone
s;erviclZ recelvlZ ~ ~2ven"';digit local telephone number. E1ectronic~ d~alcr~ li¥.~

Radio Shac~ prcgra~ th: number into the ~~one at the ~tcr2.

Wi th four typ:~ of 'phtine~ to chcc~1: from (~QC table.), buy·er: :nculd ccn~idQr

Wl'l;lt th~y will btl dc'ing w-h:r: tn~y ~;ant to :t;lk: th::ir c~ll~. Th:: b~~t cholc~ for
h~;:v'r drivt.1r~ i!; too =obil~ t~l~phonc, or c~r phDnf:. 'It d~li'.1~,r~ th~ =o~t

pcw~rful ~·1gn~1 but it 1~ t1~d to the v~hicl~ ~ith ~ ~~p~r:t: tr~n~c:iv=r,

u~u~lly :ounted tirro~r -i: ~i:~t. Som~ luxUr,Cir!; cff-cr hin~~-c-ff opcrw-ticn ilno
~ou'nd com.ing- thrcugn thg hi -fi ~p:~~:r~. ~::-whi:' '.I:r~ icn~ h;lva 11:1 t;:d ~.,er~

~f \,cic~ r~ccgnitier. {IICill ~V~\ II or nH~n; tip! II you =~y com~ndl.

Fer u,~rs-who need to take their phone from car to car -- or from car to
construction site or sailboat -- a gOOd option is a transportable phone.
Consisting of a handset and a somewhat bulky transceiver and battery, the
transportable can draw power from either a car's cigarette lighter or batteries
and puts out a signal as strong as a mobile phone'S. It weighs at least 4 1/2
pounds, unwieldy for slinging into an overnight b'ag. Its batteri'es are good for
three to five hours of active use.

The so-called bag phone 1s a mobile unit packaged by retailers in a carrying
case and sold as a transportable. It is cheaper and easier to carry, but
manufacturers say in many cases the components are not shielded well enough to
operate in close proximity to each other without causing interference.

Peripatetic people prefer hand-held portables. These combine transceiver,
antenna, and battery in a single unit resembling a walkie-talkie With pUSh
buttons. The phones weigh no more than t l/Z pounds or so; the lightest, just
introduced by Mltsubishi, weighs only 10.4 ounces. Generally, the lighter the
phone, the higher the price. Drawbacks, besides price, are lower power output
and limited talk time -- rarely more than two hours per battery charge.

CellUlar service is proliferating. The FCC divided the country into areas
based on population patterns and has licensed two competing operators in each
area -- one a local telephone company, the second an independent operator, like
McCaw Cellular Communications. Most Metropolitan areas have systems up and
running, and networks are spreading in rural areas. The extent of service in
some parts of the country will surprise the frustrated user of a couple of years
ago. On the West Coast, with the exception of a few gaps, service is available
continuously from Vancouver to Tijuana.

ONE HOT ISSUE is how to make life easier for roamers, industry parlance for
customers who call outside their own service areas. Most cellular companies have
reciprocal arrangements that let roamers make calls just by dialing. Where
roaming agreements are not in force, an operator may break in and ask for a
credit card number for billing, but that sort of inconvenience is becoming the
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ex ception.

Operators sock roamers with costly charges -- $3 a day for access and extra
per minute rates. In the New York metropolitan area, for example, Nynex charges
75 cents a minute for local calls and lin Broadcasting 85 cents, vs. the 50
cents and 45 cents on average that regular subscribers pay. long-distance tolls
are added, too, for calls out of the area.

Receiving calls has been a bigger headache for roamers, but a breakthrough
promises relief in several years~ Today a roamer's home network may not be able
to forward calls to another system; cellular switches made by different
manufacturers cantt always talk with one another. Callers must then know where
the roamer is and dial a cumbersome code to gain access to the host company's
network. This impediment should disappear by lIIid-decade. The industry has agreed
on software standards that will allow heretofore incompatible switches to
communicate. Until then, some operators offer a voice mail service that will
store messages for customers who are out of reach.

A new generation of eqUipment will help operators add the capacity frustrated
urban SUbscribers desperately need. At peak times in New York (midday is the
worst), some ZO% of calls don't get through on the first try because the system
is filled to capacity. In Seattle, by contrast, only about 2% of peak calls are
delayed. A cellUlar company usually increases capaCity by dividing its area into
a greater number of smaller cells. When transmitters are pack€d too tightly
together, as in big cities, calls in adjacent cells begin to interfere With one
another. Calls are also more likely to be lost as cars move from cell to cell.
Says Bob Keller, chi~f operating officer of Nynex Mobile Communications: "None
of us is prOViding the service we want in metropolitan areas. 1I

Toaay's systells are based on analog technology that essentially sends
electronic versions of voice patterns over the air. Next year the industry will
begin to phase in digital eqUipment that translates sound patterns into computer
codes. Digital radio channels can handle at least three times as many calls as
analog channels. Companies then will be able to add capacity while giving urban
cells the elbowroom they need. The drawback for consumers: Initially, the
reqUisite phones will be bigger and heavier and cost 10% to 15% more than
present-day analog phones. Price subsidies from operators are a likely
inducement. The industry promises to protect owners of old phones by keeping
analog channels during an unspecified transition period.

A little further in the future of the strained urban networks are plans by
operators -- some of whom already run cellular systems -- to build low-priced
IIpedestrian networks" for use by people carrying cheap, ultralight phones. Under
such rubrics as Personal Communication Networks or Personal Telephone Services,
the systems will have closely spaced cells and use low-powered transmitters. The
digital systems will tag the signal between cell and handset With a unique code;
each phone will be able to IIhear" only the signal that bears its code. Nynex
plans to start building a system in Manhattan next year. A joint venture of
Washington Post Co. and American Personal Communications plans an experimental
system this year in W'ashington.

On the far horiLon of space and tillle -- and perhaps just inside the realm of
credibility -- is Motorola's grand Iridium scheme to bring wireless phone
service to every point on the surface of the earth. Users anyWhere With a small
handset would be able to beam calls skyward to an array of 77 low-orbit
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satellites. Skeptics wonder if the consortium of companies Motorola is forming
to run the project will receive the necessary permission from foreign
governments. Costs may also be stratospheric, with $2.3 billion needed for
deployment (scheduled to begin in 1994). But Motorola says the service can
make money With only 700,000 subscribers worldwide.

THE IDEAL RESOLUTION of these different systems varies With the perspective
of the beholder. Pushers of the new schemes see nothing wrong with a
multiplicity of incompatible services, each appropriate for a different set of
consumer needs. Operators with big commitments to the present network advocate
compatibility, especially Craig McCaw, whose company has borrowed billions to
move toward a unified national network. Says he: "Whatever we do ultimately has
got to protect the customer fr011l having a boxload Of phones."

It is McCaw who floats the idea of a telepathic implant device. "It's only a
matter of time,A he says. "Categori~ally, there will be a form of telepathic
communication possible With electronic impulses out of the brain. Five years
from now we may know how to do it. Maybe it will be ten or 20 more years before
it could be implemented~" In the meantime~ perhaps by the end of the decade, the
national cellular network may be able to link up with the pedestrian systeMS now
being field-tested. Most people still won't have a cellular phone by then. But

-most people don't have a Walkman today, and yet we would consider them
ubiqui tous.

BUYER'S GUIDE TO CELLULAR PHONES
Type Price range Features

Mobile $200-$500 The original hard-vi red car phone. Most offer
hands-off operation; some provide voice
recognition.

Transportable ~400-$700 Can be moved from car to car. Sale power as a
mobile phone. Too bulky for attache case.

Bag Phone $100-$400 A mobile phone packed in a shoulder case. Easier
to carry than transportable, but has a pocrrer
Signal.

Hand-Held $500-$1,200 Smallest and lightest (as little as 10.4 ounces),
with lower power output, limited talk time.

GRAPHIC: Picture 1, Broken phones in Manhattan don't stop a portable user.
Mitsubishi's is the smallest. descColor: Hitsubishi's mobile cellular
telephone., KICHAEL L. ABRAMSON; Picture Z, See above. descColor: Man using
mobile cellular telephone., NINA BARNETT; Pi cture 3, In the city that never
shuts up, hand-held phones put in appearances at an after-school program in
Battery Park, a lunchtime meeting among lawyers, and the shooting of a Gene
Wilder filmw descColor: Three photographS: Man using Mobile cellular telephone
With boy on bicycle; man seated at table dialing on mObile cellUlar telephone
with two others; woman on street using mobile cellular telephone., NINA BARNETT
(3); Picture 4, An actress/stockbroker juggles engagements. descColor: Woman
with dog on leash using mobile cellular telephone., NINA BARNETT

LEX'S'HEX'S'LEX'S'HEX'S'



Services of Mead Data Central, Inc. c,;.--

PAGE 19
LEVEL 1 - 8 Of 53 STORIES

Satellite News Copyright (cl 1990 Information Access Company;

November 5, 1990

5ECTION~ Vol. 13; No. 44; Pg. 6

LENGTH~ 1041 words

HEADLINE: Review of latest U.S space activities

BODY:
REVIEW OF LATEST U.S. SPACE ACTIVITIES**

The Commerce Department, in a recently released report, titled "Space
Business Indicators," predicts a positive environment for the U.S. space
industry in the next few years. In the report, it said the U.S. commercial
launch business is the fastest growing sector of the commercial space industry
experiencing an almost 400% increase in sales from $ 159 million in 1989 to $
610 million in 19~0.

Commercial sector revenues are expected to increase by more than $ 880
million, reaching $ 3.6 billion in 1990 from nearly $ 2.8 billion in 1989. This
represents only those government space expenditures for co_mercial launch
services. Net exports af U.S. satellites and launch services are expected to
increase to $ 1.6 billion in 1990 from $ 1.1 billion in 1989.

U.s. Commercial Space Launch Industry Faces Foreign Competition

In 1990, 10 large capacity commercial launches are scheduled and are expected
to generate revenues of $ 610 million, according to the Transportation
Departmentls Office ~f Commercial Space Transportation. As of late June, there
have been 4 successful commercial launches in 1990 -- Z by a Delta 2 rocket and
2 by a Titan 3 rocket. In this period, there was also one launch failure -- a
Titan 3 ca rrying an Intelsat 6 satelli te on Harch 14 (SN, Harch 19, pp. 1-4).

The market for small orbital launch vehicles and launch services currently is
driven by military contracts, said the report. In 1990, 6 launches of small
expendable launch vehicles (ELVs) are scheduled With a total estimated value of
$ 32 million. The market for small launch vehicles in 1991 is expected to
increase to $ 60 million with 10 launches of small ELVs. Fhe 'comlllercial
launches are scheduled With a value of .ore than $ 10 million. Host of the small
orbital launch vehicles that are marketed for commer~1al users have prices
ranging from $ 8-20 million.

International competition is increasing in the market for medium and large
launch vehicles. The fiercest competitor for the U.S. commercial launch industry
is Arianespace which currently holds about half the market for cOMmercial
payloads.

Because of delays in its launch schedule following a launch failure in
February, Arianespace expects 6 launches in 1990, compared with 7 launches of 10
satellites in 1989 (sN, Feb. 26, p. 4). Launch revenues were $ 631 million in
1989.
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China is a relatively new competitor in the international space launch
market. In April, a U.S.-built communications satellite was successful~y

launched on the People I s Republic of China Long March 3 booster for ASlaSat (SN,
April 16, pp. 4-5). China has contracts to launch 2 U.S.-built satellites
purchased by Australia in 1991 and 1992.

In 1989, China signed a voluntary restraint agreement with the United States
limiting it to a total of 9 launches of satellites from western nations through
1994. Also, Japan is developing a large capacity launch vehicle, the HZ,
scheduled for operation in 1993.

U.S. Satellite Communications Industry Experiences Growth in 199 0

The U.S. satellite industry is expected to produce 9 satellites for
commercial use in 1990 -- all are for the export market With an estimated value
of $ 1 billion. Worldwide, there are 51 satellites on order for delivery in
1991-93, with the United States accounting for 57% of worldwide orders. France
has the next largest share of prime contracts, 17%, followed by the United
Kingdom With 10% of world contracts, said the study.

An emerging market for satellite manufacturers is small, low-cost sate1l1tes t

called lightsats. This market, dominated by military contracts, produces
satellites that range in size 'from 150-1,000 pounds and cost $ 2-5 million.
Potential commercial markets for lightsats inclUde small communications
satellites (3-10 transponders) in geostationary orbit and systems of 20 or more
satellites in low orbit for mobile satellite services (HSS). Recent proposals to
the FCC system, Motorola Inc.'s Iridium project, and Afrispace Inc.ls
Afristar satellite (SN. Aug. 6, pp. 1-3; June 1" p. 3).

Satellite operating cOMpanies are projected to generate revenues of $ 800
million in 1990 from leasing 482 transponders on 27 communications satellites
serving the U.S. domestic market. Two domestic satellites were returned from
full-time service in 1990, temporarily reducing transponder capacity from 520 in
1989 to 482 in 1990. However, several replacement satellites are scheduled for
launch in 1991. Nearly 60X of the revenues from satellite transponders leasing
are generated by video programming from the major broadcast networks and cable
TV networks.

Ground station equipment for sending and receiving satellite signals is the
fastest growing satellite-related industry and shipments are expected "to
increase to $ 850 million in 1990 from $ 750 million in 1989, said the report.

Revenues froll the mobile satellite service providers are expected to reach $
60 million in 1990. Communications for aircraft on trans-Atlantic and
transPacific routes will begin in 1990 With low-speed data and voice in 1991.

Report Says Space Insurance Costs Seem to Have leveled Off

Insurance is an essential element of the development of space commerce
because of the inherent risks in space transportation and the large amounts of
capital at risk in each satelli te launch, said the COllllllerce Department. Space
insurance includes property damage -- deSigned to cover the value of the launch
vehicle and spacecraft from launch through initial operations (it may also
include annual coverage for commercial operations); and thi rd party l1ablli ty -
designed to cover injury or damage to parties other than those associated with
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the payload and vehicle from launch activities.

Insurance rates for property damage to launch vehicles and spacecraft were
declining at the beginning of 1990, but leveled off after the loss of 2 insured
satellites onboard the Ariane booster in February. Rates for communications
satellites, which average about $ 100 million in insured value, are currently in
the range of 16-20% of payload value. The amount of available insurance
coverage, called capacity, for a typical launch and payload is about $ 250
million, said industry sources.

GRAPHIC: graph; Caption: World space launches, by country: 1989-90. graph; World
communications satellite orders scheduled for delivery: 1991-93. graph
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BODY:
OSC: Reduces The Cost Of

Us ing Space

In 1982, while at Harvard Business School, David W. Thompson and two partners
discovered a gap in the space shuttle's capability to launch satellites weighing
between 5,000 and 10,000 pounds into transfer orbits.

Thompson1s goal was to bring the benefits of space down to earth by reducing
the cost of using space. So, he and his partners, Bruce Ferguson and Scott
Webster, decided to develop an orbit transfer rocket to serve the market not
covered by the shuttle and to reduce prices;

The rocket, was named the transfer orbit stage (TOS). TOS could be used by
industry to launch commercial communications satellites, by NASA to launch
scientific probes and by DOD to launch military satellites. The key technology
in TOS, the selid propellant rocket motor, had already been qualified by NASA
and the Air Force. OSC's analysis indicated that TOS could be developed for an
investment of less than $ 50 million.

osc produced a business plan, obtained seed capital financing, secured
contracts with Key manUfacturers, assembled a management and engineering team
and negotiated an agreelllent wi th NASA to gain access to government expertise and
technology. The next three years of asc's existence (1983-1986) were focused
almost completely on TOS. OSC also Signed NASA as its anchor tenant customer.

Today OSC is a space technology company that deSigns, manUfactures, operates
and markets a broad range of space products and services. And Thompson is
president and CEO of a company with $ 97 million in total assets. Although most
readily identified by its space transportation systems such as ros, Pegasus and
Taurus, OSC also produces suborbital launch vehicles, meteorological rOCkets,
satellite tracking and telemetry systems, spacecraft systems, space instruments,
and atmospheric environmental monitoring products.

In the environment in which it has chosen to exist, OSC is, by comparison, a
small company With an entrepreneurial culture. Short time turn-around and low
costs, Thompson says, give it the edge over most large corporations. uFor
example, less than three years elapsed from the time OSC conceived Pegasus until
it was launched successfully in April of this year, and only $ 45 million or so
was invested tn its development,A Thompson explains.
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OSC has a broad base of government and commercial customers, the largest of
which are NASA and 000, including the Air Force, DARPA, SOlO and the Army. The
company also supplies products and services to NOAA and other federal agencies,
to a variety of universities and corporations and to customers 1n nine other
countries.

In its early years, OSC followed a traditional approach for financing a
high-technology start-up firm. First it obtained about $ 300,000 of seed capital
from individual investors, then came a $ 2 million equity investment from a
group of venture capital firms. Finally, $ 50 million was raised using a
research and development limited partnership for the project financing of TOS.

OSC also has established strategic partnerships with key industrial partners.
For example, Hercules Aerospace Company became a joint venture partner on the
Pegasus project, funding the development of the three new solid propellant
rocket motors and other eqUipment. OSC also raised approximately $ 32 Million of
eqUity in a private investment by Hercules to fund the remainder of the Pegaslls
development expenses and to acquire its Space Data Division in 1988.

In April 1990, OSCbecame a pUbliC cOlllpany with an initial offering that
raised $ 18 million in new capital.

Still branching out, OSC has entered the mobile satellite field. The ORBCOMM
project will operate a constellation of 20 low-Earth orbiting satellites to
provide mobile, low-cost messaging, tracking and data collection services to
subscribers around the world. Early this year, ORBCOMM filed an application with
the FCC to initiate a ruleMaKing proceeding to allocate spectrum for its
service, and at press time, OSC was still preparing to launch a prototype
satellite under an experimental license late this year.

In addition to the ORBCot1M system, OSC is evaluating a number of
commercially-oriented space prOducts and services in the communications, Earth
observation/remote sensing and microgravity areas.

Thompson believes OSC is well positioned to survive in tOday's ever changing
business climate. Dose's growth does not depend on any single segment of the
space industry," says Thompson. "We have a goad balance between civil and
defense applications of our space products and services, and we are making
excellent progress with prOducts such as Pegasus and ORBCOMM." Thompson also
believes any slOWdown in civilian and space activities could help OSC because of
its focus on saall, inexpensive space systems.

"We provide high value for low costs, exactly what we think the space market
will increasingly demand in the 19905," he says.

Emerging markets for small satellites, small launch vehicles and related
ground equipment, he says, will propel OSC ahead. "The systems exhibit a level
of affordability and ease of use that makes them attractive to a much larger and
more diverse customer base," he says.

Thompson cites ORBCOMM and Motorola's Iridium mobile telephone
communications system as excellent examples of near-term potential for what he
calls microspace systems.
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